Purpose: Patients with cancers arising from the gastrointestinal tract can suffer from nutritional inadequacies caused by various factors. This study investigated the risk of malnutrition after curative surgery in patients with gastric cancer (GC) or colorectal cancer (CRC) using various preoperative and postoperative nutritional screening tools. Materials and Methods: In the authors' hospital, 407 patients (206 patients with GC and 201 patients with CRC) underwent surgery between July 2011 and June 2012. The patients from the two groups were matched using the propensity score and then analyzed the nutritional data from 170 patients (85 patients in each group), retrospectively. Results: In both groups, the postoperative nutritional status was impaired significantly compared to the preoperative status. The postoperative risk of undernutrition in CRC patients was significantly lower than that of the GC patients according to the Malnutrition Universal Screening Tool (P=0.007). At the time of hospital discharge after surgery, the incidence of a lower serum albumin level (P=0.002) and more than 5% weight loss (P=0.013) were higher in the GC group than in the CRC group. A comparison of the postoperative nutritional status among the types of surgery in each group, total gastrectomy in the GC group (P=0.015) and proctectomy with diverting stoma in the CRC group (P=0.06), were related to more than 5% weight loss. Conclusion: Gastrointestinal cancer surgery might increase the patients' postoperative risk of malnutrition, particularly in GC surgery. Therefore, consecutive assessments of the nutritional status and appropriate nutritional support are necessary after surgery for GC and CRC. (Surg Metab Nutr 2018;9:16-25) 
INTRODUCTION
Malnutrition and weight loss are frequent problems in patients with malignant disease, affecting prognosis, length of hospital stay, quality of life, and survival. [1] Although the prevalence of malnutrition varies among tumor types and sites and the stage of the disease, the prevalence of malnutrition in cancer patients is higher than in general patients because of cancer-specific characteristics and the treatment process. [2] Nutritional status of cancer patients is an important factor related to application to a therapeutic approach such as surgery, chemotherapy, radiation therapy, etc. Specifically, cancers arising from the gastrointestinal tract pose major risks to the patient's nutritional status from the cancer itself, impairment of absorption of nutrients, disruption of the secretion of enzymes, disturbance of the passage of intestinal contents from the tumor, and/or consequences of the surgery of the gastrointestinal tract. Because curative surgeries for gastrointestinal cancers include radical lymph node dissection as well as bowel resection and anastomosis, bowel rest for a certain period after surgery is required for patients who undergo curative surgery for gastrointestinal cancer. Also, because of the wider range of cancer surgeries with curative intent, it might be more important to consider a patient's nutritional status and support in these types of surgery. Recently, many cancer patients undergoing surgery have been treated with enhanced recovery after surgery (ERAS). The nutritional components of ERAS include avoiding fasting, pre-operative fluid and carbohydrate loading, and recommencement of an oral diet on the first postoperative day. [6] According to the European Society of Parental and Enteral Nutrition (ESPEN) guidelines on nutrition in cancer patients published in 2016, every patient in this ERAS program should be screened for malnutrition and, if deemed at risk, given additional nutritional support. [7] Also, patients undergoing multimodal oncological care are at particular risk of progressive nutritional decline. Because neoadjuvant or adjuvant therapy has been performed in a considerable number of patients with gastrointestinal cancer, it is necessary to evaluate the risk of this progressive nutritional decline. In many fields, surgeons evaluate patient pain, wounds, general appearance, and activity at the time of discharge after surgery.
However, most of them lack knowledge on how to evaluate patients' nutritional conditions, including appetite or weight loss, compared to their preoperative condition.
In this study, as the first step to assess the progressive nutritional decline from multimodal oncological care, we investigated the change of the nutritional status before vs.
after curative surgery in patients with gastric cancer (GC) or colorectal cancer (CRC).
MATERIALS AND METHODS

Ethics
Approval was granted from the review board at our institute (VC16RASI0194) prior to study commencement. 
Sample size
Routine postoperative care
All operations in this study were performed by a speci- In patients who underwent proctectomy without diverting stoma, SOW was started at POD #3 and solid diet at POD #5. All patients received parenteral nutrition (PN) during the NPO period after surgery; however, PN was discontinued when patients started SOW. Patients were discharged from the hospital when they could consume more than half of the food provided, were drain free, and could ambulate the ward without painkillers. The SNUBH-NST developed by Seoul National University Bundang Hospital of Korea specifically for the nutritional screening of Koreans. [10] The SNUBH-NST was designed using a nutritional screening index (NSI), which was calculated based on age, body mass index (BMI), serum albumin level, and total lymphocyte count (TLC). According to the tool, age (years) ＞65=1, ≤65=2;
Defining complications
＜3.5=1, ≥3.5=2; and TLC (cells/mm 3 ) ＜900=1, ≥900=2 
Primary and secondary outcomes
In this study, we primarily intended to compare 'the risk of malnutrition' between before and after surgery in patients with GC and CRC with three nutritional screening tools. Additionally, 'the risk of malnutrition' after surgery according to various operation techniques for GC and CRC respectively were analyzed.
Statistical analyses
The differences in demographics, pre-operative and 
RESULTS
Propensity score matching resulted in similar age and sex distribution between groups. The preoperative albumin level in the CRC group was higher than that in the GC group (4.2±0.4 vs. 3.9±0.5 mg/dL, P=0.010). Patients with preoperative medium or high risk for undernutrition were more in the CRC group than in the GC group There was no postoperative mortality in our study.
Although patients in the CRC group had more advanced cancer, there were no significant differences in postoperative morbidity between the two groups. The frequency of major complications, which were classified Calvien-Dindo 3 or higher as described above, was not significantly different between the two groups ( Table 2 ).
There were no preoperative nutritional factors related to postoperative morbidity (Table 3 ). At the time of discharge, serum albumin level was significantly higher in the CRC group than in the GC group (P=0.002). The high risk of undernutrition measured by MUST were significantly more in the GC group than in the CRC group (34.1% vs. 16.5%, P=0.007). Also, patients in the GC group more frequently experienced postoperative In the present study, we assessed patient postoperative nutritional status at the time of discharge. In both GC and CRC groups, postoperative nutritional status was worse than the preoperative status (Fig. 1) . In the recent surgical environment, cancer patients undergoing surgery have been treated using ERAS, which seeks to minimize surgical stress, maintain nutritional status, reduce complications, and optimize the rate of recovery. [14, 15] In our study, we cared for most of our patients with standing orders that were similar to those of the ERAS program.
Nevertheless, we found that postoperative nutritional status was significantly impaired in both the GC and CRC groups. From this result, it can be suggested that consecutive screening or assessment of patient nutritional status during the perioperative period should be performed to control and minimize the nutritional deficit during the postoperative period of gastrointestinal cancer patients and to provide the appropriate perioperative nutritional support in these patients. Table 1 shows that the preoperative nutritional status in the CRC group was worse than in the GC group (higher mean age, lower serum albumin level, and higher risk according to the MUST). Table 4 intake. Therefore, we could consider the change of food intake before vs. after surgery. In the CRC group, although there were no statistically significant differences, proctectomy with TME regardless of diverting stoma was marginally associated with postoperative weight loss. In our report related with diverting stoma after rectal cancer surgery, we observed that stoma creation induced about 5% weight loss in our rectal cancer patients. [19] (Table 5) . We think this finding is akin to the observed results in GC patients.
We could have allowed the patients in nutritionally Our study had some limitations. Despite the use of propensity score matching, the small number of patients, retrospective nature, and some missing data might have biased the results of this study. Also, since this is a retrospective study, the exact scheduled time frame related to re-weighing, the exact volume status of patients at the time of postoperative nutritional screening, and the relationship between albumin level and other inflammatory parameters were not available for analysis. Especially, if the inflammatory parameters like C-reactive protein were presented in this study, it could be possible to clarify the change of nutritional risk after radical surgery. Because the results were short-term outcomes, we did not evaluate how poor nutritional status affected patient quality of life after discharge. We also did not identify the application rate of neoadjuvant or adjuvant therapy in both groups. However, to the best of our knowledge, the results of our study are the most comprehensive in regard to nutritional status after gastrointestinal cancer surgery.
We expect that well-designed prospective study will be able to explain the change of nutritional status after gastrointestinal cancer surgery.
In conclusion, postoperative nutritional status tends to be significantly impaired in patients who undergo gastrointestinal cancer surgery. Despite the nutritional support during NPO after surgery, gastrointestinal cancer surgery can negatively affect postoperative nutritional status, especially after GC surgery. Therefore, consecutive assessments of nutritional status and appropriate nutritional support are necessary after surgery for appropriate treatment such as the introduction of timely oncological care.
